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SUMMARY 
ERYSIPHACE.AE OF SOUTH-EASTERN 
QUEENSLAND 
Powdery mildews were examined on forty-two host species from thirty-six genera 
and twenty families in South-Eastern Queensland. 
The only mildews seen in their perfect states were Erysiphe cichoracearum on 
Ranunculus asiaticus, E. graminis on Hordeum vulgare, Microsphaera alni on 
Rhododendron indicum, Sphaerotheca humuli on Carica papaya and Uncinula 
australiana on Lagerstroemia indica. E. cichoracearum and M. alni have not previously 
been recorded on these hosts. 
Oidiopsis taurica was recorded for the first time on Crotolaria incana and Carica 
papaya, and for the first time in Queensland on Capsicumfrutescens and Tropaeolum 
majus. 
Although all other specimens occurred in the imperfect state as Oidium spp., 
where possible their identities were determined. Species concluded to be present were 
E. cichoracearum, E. graminis, E. polygoni, Microsphaera a!ni, M. alphitoides, 
M. polonica, M. russellii, Podosphaera leucotricha, P. tridactyla, Sphaerothecafuliginea, 
S. humuli, S. pannosa, Uncinula a11straliana and U. necator. Evidence is presented to 
support the conclusion that the Queensland cucurbit mildew is S. fuliginea and not 
E. cichoracearum. 
Powdery mildews are recorded for the first time on Angelonia salicarilfolia, 
Fumaria o.f(icinalis, and Vicia monantha, and as new records for Queensland on 
Aster novi-belgii x A. novae-angliae, A. suhu/atus, Calendula ��fficina/is, and Prunus 
persica. 
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INTRODUCTION 
A comprehensive c lassification of the E rys iphaceae was undertaken for the first 
time by Sal mon in 1900. His syste m has been the basis for most subsequent taxonomic 
work on this group of f ungi . 
Since 1900, a number of detailed, regional investigations of the Erysiphaceae 
have appeared . Such investigations were carried out by Salmon ( 1905c, 1908) dealing 
with Japanese species, by !1ollacci ( 1905) in Italy, Klika ( 1924) in Czechoslovakia, 
Jorstad (1925) in Norway , Skoric (1926) in Croatia and Jugos lavia , .laczewski (1927) 
in Russia, Schweizer ( 1928) in Java, Savulescu & Sandu-ville ( 1929) in R umani a, 
Tai & Wei (1932) in Ch ina , Blumer (1933) in Switzerland, Brundza ( 1934) in 
Lithuania, Homma ( 1937) in Japan, Ubrizsy ( 1946) in H ungary , Viennot-Bourgin 
(1 956) in France , and Golov in (l956b) in Russia. 
Blumer (1933) adopted Salmon's system but recognized more than twice the 
number of spec ies accepted by Salmon, basing many of his new spec ies largel y upon 
host identities, whereas Salmon had delimited his species mainly on morphology. 
B r undza ( 1934), in his classification of the Lithuanian Erysiphaccae , followed Blumer's 
sy:;tem. Golovin (1956a, 1 956b) appears to base his treatmen t of the family on taxo­
nomic concepts which differ from both Salmon's and Blumer's. However, most of the 
other mycologist s listed above have used Salmon's classification. 
Positive identification of most spec ies of the Erysiphaceae depend s upon careful 
examination of their cl eistothecia . In Australia however, the production of cleisto­
thecia by mildews is re l atively rare. In Queensland, for instance, only Jlve species 
have been observed in the perfect state . This rarity of ascocarps is one of the ma in 
reasons why no publication has yet appeared dealing comprehensively with the 
Australian Erysiphaceae . 
The present investigation was undertaken in an attempt to iden tify, as far as 
possible , local Erysiphaceae irrespective of whether they occurred in the perfect 
or imperfect states. 
MATERIALS AND METHODS 
Mildews were collected and examined on forty-two host spec ies, from th irty-six 
genera and twenty families. Collections were made mainly in South-Eastern 
Queensland near Brisbane. 
Fresh mildew material was used in the investigation of conidial and vegetative 
structures, since it was found that dried material was unsuitable. In some dried 
s pecimens external m ycelium and conidia were no longer in evidence . Even where 
mildew mycelium was found to persist in exsiccati, the shape and size of conidia, 
conidiophores, and other structures had altered in most cases during drying , and 
fibrosin bodies were no longer present. However, dried material was used when 
investigating cleistothecia. 
Portions of the specimens of mildews used for this investigation have been 
preserved in formalin acetic alcohol . Storing in this way prevents deterioration of 
evanescent mildews and excessive distortion of specimens with persistent mycelium . 
Such material is not, of course, suitable for cytological examination, and fibrosin 
bod ies are not preserved by this treatment . 
The observed structures were measured and  using an ocular micrometer 
and a camera Iucida respectively . Dimensions given are based on the measurement 
of fifty mature structures of each specimen� 
Photogra phs were taken on Ad ox 1<. B 14 film, which was deve l oped in Neofin 
Blue. A ye l low filter was incorporated in the illuminating system ol the microscope . 
Material to be photographed was mounted in water or lactophenol and was either 
stained with cotton blue or left unstained. 
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Specimens were first examined with a low-power binocular microscope. In this 
way it was possible to determine the disposition of hyphae, cleistothecia (if present), 
and the arrangement of conidia on conidiophores. 
Conidia were mounted in distilled water for microscopic examination and 
measurement, because it was found that their shape and internal organisation changed 
rapidly in lactophenol. Conidia were considered mature if they had a vacuolate 
internal structure and if their cell walls were unconstricted and rounded. Slides 
usually include morphologically immature, but vacuolate, conidia whose cell walls 
are constricted near the ends; this character serves to distinguish them from mature 
conidia. 
To examine hyphae, appressoria, and conidiophores and to determine definitely 
whether mature conidia were borne in chains or solitarily, lactophenol containing 
cotton blue was spread over the mildew on a host leaf and allowed to stand for two 
or three minutes, and then the mildew was carefully stripped from the leaf and 
mounted. Fine forceps and a low-power binocular microscope were used to facilitate 
handling. In some cases the mildew was stripped from the leaf using cellulose tape 
(Butler & Mann, 1959). Slides made in this way were very useful for immediate 
observation and photography, but the adhesive on the tape rapidly deteriorates and 
becomes opaque in water or lactophenol. 
The location and shape of haustoria were determined by examining portions of 
cleared leaves or transverse sections of leaves. Sections were cut on a freezing micro­
tome and mounted in lactophenol cotton blue. Haustoria vary in size from small 
protuberances to large bodies which almost fill an infected cell. There appears to be 
no way of telling whether or not an haustorium is mature. Dimensions of haustoria 
are therefore of little use in taxonomy and were not determined. 
Mature cleistothecia were mounted and measured in lactophenol. They were 
judged mature when they were an intense black colour. The cleistothecial characters 
noted were: diameter of ascocarps; size, shape, colour, and septation of appendages; 
size and shape of the surface cells of the outer wall of the ascocarp; dimensions and 
number of asci per ascocarp; shape, dimensions, and number of spores in each ascus. 
TAXONOMY 
Taxonomic Criteria in the f.rysiphaceae 
Members of the Erysiphaceae are obligate parasites of a wide range of angio­
sperms, and are found in most countries of the world. They are commonly known as 
powdery mildews because of the distinctive powdery appearance they lend to infected 
leaves, stems, flowers, and fruits of their hosts. This powdery appearance is due to the 
presence of masses of discharged hyaline conidia and hyaline, superficial hyphae, 
from which arise erect, hyaline conidiophores bearing conidia. More rarely seen are 
the superficial brown or black cleistothecia. 
The family, as delimited by Salmon (1906), contains species with brown or black, 
globose to depressed-globose cleistothecia, which bear superficial appendages and 
contain one or more asci with two to eight unicellular, hyaline ascospores. Asci are 
attached to the base of the cleistothecial wall. The species have epiphytic or endo­
phytic hyphae from which haustoria are produced and on which develop conidio­
phores bearing hyaline, unicellular conidia, either singly or in chains. 
Thiessen & Sydow (1917) included in the family four genera, Chilemyces, 
Schistodes, Astomella, and Leucoconis, not included by Salmon. The first three of 
these have two-celled ascospores, and the last has four-celled ascospores; they are 
therefore not usually included in the family. 
Two sub-families were originally recognized by Salmon (1900). In the sub-family 
Erysipheae he placed species with exclusively epiphytic hyphae from which haustoria 
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penetrate host epidermal cells. In the sub-family Phyllactineae he placed species 
whose hyphae are mainly epiphytic, but which develop short hypha! branches that 
enter host stomata and send haustoria into spongy-mesophyll cells. Later (1905a) 
he discovered that Erysiphe taurica was endophytic in its conidial state and he renamed 
it Oidiopsis taurica and placed it in a new sub-family Oidiopsideae. The generic name 
was changed to Leveillula by Arnaud (1921), who altered the name of the sub-family 
to Leveilluleae. The three sub-families Erysipheae, Phyllactineae, and Leveilluleae 
are now generally accepted. 
Criteria used to delimit genera, species, and lower taxa within the �mb-families 
are discussed below, and this information is summarized. 
Cleistothecia 
Cleistothecia are formed superfcially on the somatic hyphae. They are at first 
white, then yellowish, becoming brown to black at maturity. Initially they are globose, 
but when mature they may be globose, depressed-globose, or lenticular. Except in 
Brasiliomyces, cleistothecial walls are two-layered, and each layer may be several cells 
in thickness. The outer wall is made up of dark, thick-walled cells, the inner wall of 
hyaline, thin-walled cells. Except in Brasiliomyces, cleistothecia bear superficial 
appendages. Cleistothecia of Brasiliomyces have a single-layered wall which is one 
cell thick and on which no appendages develop (Viegas, 1944). From the base of the 
cleistothecial cavity 2-8 spored asci are produced singly or in groups. They arc 
hyaline, stalked, or sessile, and globose to clavate. The spores are unicellular, hyaline, 
oblong to ovoid or slightly curved (Homma, 1937). 
Cleistothecial characters were used by Salmon (1900, 1902) to delimit the six 
genera which he recognized, namely Erysiphe, Microsphaera, Phyl lactinia, Podo­
sphaera , Sphaerotheca, and Uncinula. Typhulochaeta and Brasiliomyces, which were 
first recorded after Salmon's monograph appeared, were also delimited by cleisto­
thecial characters. However, Leveillula can only be difierentiated from Erysiphe on the 
basis of their respective imperfect states. Three other genera have been separated from 
Salmon's genera by their imperfect states: species now placed in Sawadaea were 
included by Salmon in Uncinula, those of Cystotheca in Sphaerotheca, and those of 
Uncinulopsis in either Phyllactinia or Uncinula (Homma, 1937). 
The twelve recognized genera are listed below, together with their cleistothecial 
characters. 
Sub-family----Erysipheae Palla: mycelium epiphytic only. 
Sphaerotheca Lev.-Ascus solitary; appendages simple or vaguely branched, 
hypha-like, often obsolete; cleistothecial wall two-layered. 
Cystotheca Berk. & Curt.--As above, but with special hairy branches on the 
mycelium. 
Podosphaera Kunze---Ascus solitary; appendages branched dichotomously at 
the apices; cleistothecial wall two-layered. 
Erysiphe Hedw. f.--Asci several; appendages simple or irregularly branched, 
hypha-like; cleistothecial wall two-layered. 
Microsphaera Lev.---Asci several; appendages branched dichotomously at the 
apices; cleistothecial wall two-layered. 
Uncinula Lev.-Asci several; appendages simple or rarely branched, coiled at 
the apices; cleistothecial wall two-layered. 
Sawadaea Miyabe--Asci several; appendages dichotomously or trichotomously 
branched at the apices and with uncinate tips; cleistothecial wall two-layered. 
Typhulochaeta Ito & Hara-Asci several; appendages clavate; cleistothecial wall 
two-layered. 
Brasiliomyces Viegas--Asci several; appendages lacking; single cleistotheCial wall 
one cell in thickness. 
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Sub-family----Phyllactineae Palla: mycelium mainly epiphytic, short branches entering 
host stomata. 
Phyllactinia Lev.- -Asci several; appendages acicular, rigid with swollen bases; 
apical penicillate cells on cleistothecia; cleistothecial wall two-layered. 
Uncinulopsis Sawada- Asci several; appendages simple with uncinulate tips; 
cleistothecial wall two-layered. 
Sub-family- Leveilluleae Arnaud: mycelium at first wholly endophytic, later produc­
ing epiphytic mycelium on which cleistothecia develop. 
Leveillula Arn.-Asci several; appendages numerous and vaguely branched; 
cleistothecial wall two-layered. 
Salmon differentiated species within the genera using cleistothecial and mycelial 
characters and host identities. He did not make a detailed study of conidial forms. 
Consequently his system allows of the identification of only those species observed 
in the perfect state. Unfortunately many powdery mildews are rarely, if ever, collected 
in the perfect state. Rarity of cleistothecia appears to be more frequent in the tropics 
or sub-tropics. It is frequently observed that in one locality a host may be infected 
by a mildew which reproduces sexually, while in a different locality the same host 
species may be attacked by a mildew which has never been collected in the perfect 
state. Examples of such hosts are Vilis vinifera, Pisum sativum, and Quercus puhescens, 
on which cleistothecia are formed in Europe but not, as far as is known, in Queensland. 
Using Salmon's system of classification, it is not possible to state positively whether 
the European and Queensland species on these hosts are identical. 
Conidia , conidiophores, and germ tubes 
Because of this limitation in the use of Salmon's classification, subsequent workers 
have attempted to develop a system of classification which would permit the identi­
fication of species in their imperfect states. Sawada (I 914) attempted such a classifi­
cation on a limited scale, but it was published in Japanese, in a journal not readily 
available to most workers. Few have been able to assess the nature or value of his 
contribution. Jaczewski's (1927) treatment of the conidial states has suffered similar 
neglect because of its relative inaccessibility. Further investigation of conidial phases 
may possibly lead to the formulation of a suitable system. 
Powdery mildew conidia are hyaline and unicellular. They develop solitarily or in 
chains on conidiophore apices. Similar, but much smaller micro-conidia have been 
reported for Leveillula (Arnaud, 1921) and Sawadaea (Homma, 1937). Within fresh 
conidia occur distinctive, globular bodies which are usually called vacuoles. However, 
Brodie & Neufield (1942) have shown that they are not true vacuoles. Also contained 
within fresh conidia are fibrosin bodies or "corpuscles of Zopf" (Zopf, 1887). These 
structures have been investigated by Foex (1912, 1926) and by Homma (1928), who 
described them in the following way: 
"The fibrosin bodies are the small shining bodies contained in the cells of every 
organ of all species belonging to the family Erysiphaceae. There are two types, one of 
which assumes the special forms of a disc, cylinder, cone or truncated cone which are 
hollow inside except the disc-shaped one. The other type is of a granular form. The 
former are called the well-developed fibrosin bodies, while the latter the granular 
fibrosin bodies. 
The well-developed fibrosin bodies develop prominently in the conidia and 
conidiophores of Cystotheca, Podosphaera, Sphaerotheca, Sawadaea, and some species 
of Uncinula. These bodies are consumed when the conidia have germinated. They are 
considered to be reserve material. 
As the results of tests by staining, and by enzymic and chemical reactions, the 
fibrosin bodies seem to be a f)-VI-carbohydrate containing N." 
Well-developed fibrosin is quite conspicuous, whereas granular fibrosin is not 
and in some cases can only be seen if suitably stained. Well-developed bodies occur 
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only in those species with conidial chains. However, Erysiphe species with conidial 
chains lack these bodies. They are also sometimes lacking in Sphaerotheca species 
which normally contain them (Blumer, 1933). 
The conidia of most species are sub-globose, ellipsoid, barrel-shaped, cylindrical, 
or clavate. In contrast, Phyllactinia, Leveillula, and Uncinulopsis have larger conidia 
which may be oblong, polygonal, or sharply pointed as well as cylindrical or clavate 
(Salmon, 1905b, 1906). 
The value of conidial dimensions as taxonomic criteria has been investigated by 
Bouwens (1924), Schweizer (1928), Blumer (1933), Homma (1937), Schmitt (1957), 
and others. Their results indicate that these data, by themselves, are insufficient for 
the identification of mildew species but that they are valuable corroborative evidence 
for such a purpose. It is now normal practice to include these measurements in 
descriptions of new mildew species. 
Hirata (1955) made an extensive study of mildew germ tubes and found that there 
were four morphological types. The first type was forked, lacked appressoria, and was 
restricted to Sphaerotheca fuliginea. The second type was unbranched and either 
lacked appressoria or had simple, unlobed appressoria; this type was developed by the 
other Sphaerotheca spp., by Podosphaera spp., Sawadaea spp., Cystotheca spp., and 
by Erysiphe cichoracearum and E. gram inis . The third type was branched or 
unbranched with apical or lateral lobed appressoria; it was developed from conidia 
of the other Erysiphe spp., on Microsphaera spp., and on Uncinula actinidiae, 
U. fraxini , and U. necator . The fourth type was similar to the third except that a 
distinctive, lobed appressorium-like structure was developed at the germ tube base; 
this type was restricted to the other Uncinula spp. 
The conidiophores are erect, aerial, hyaline branches of the epiphytic hyphae. 
In most cases they are aseptate, unbranched, cylindrical, or tapering� However, the 
following groups have distinctive conidiophores: in Erysiphe graminis they are swollen; 
in Uncinula necator, geniculate (Arnaud, 1921); in Uncinulopsis, spirally twisted 
(Homma, 1937); in Phyllactinia corylea var. rigid a, thick-walled, tapering, and rigid 
(Salmon, 1905b); in Levei!lula taurica they are branched and arise from endophytic 
hyphae (Salmon, 1906). Leveillula , Phyllactinia, and Uncinulopsis have long, slender 
conidiophores bearing slender, immature conidia and large, solitary, mature conidia. 
Hyphae, appressoria, and haustoria 
Vegetative mycelium of the Erysiphaceae is usually an interwoven mass of hyaline, 
branched, septate hyphae which may darken to grey or brown. Cell shapes vary from 
equidimensional to elongated, and growing tips may be markedly flexuous as in 
Uncinula, Microsphaera, Sawadaea, and Typhulochaeta. 
The Erysipheae are epiphytic and the following species have distinctive hyphae: 
Sphaerotheca pannosa with thick, pannose mycelium which usually appears just before 
cleistothecia develop; Cystotheca with dark, erect mycelial hairs; Erysiphe graminis 
which has masses of thick-walled, aseptate, hyaline hyphae investing its cleistothecia. 
The Phyllactineae have epiphytic hyphae from which short branches, a few cells in 
length, enter host stomata and send haustoria into mesophyll cells (Palla, 1899). 
The Leveilluleae have extensive endophytic hyphae and scanty epiphytic hyphae. The 
amount of epiphytic mycelium increases as colonies age and at the onset of sexual 
reproduction (Salmon, 1906). 
Appressoria are produced on epiphytic hyphae but some species with epiphytic 
hyphae lack these structures. When present they are either regular in outline, lobed, 
or distinctly convoluted (deBary, 1871). The appressorial shape of each species seems 
to be fairly constant, but species of the same genus may have dissimilar appressoria; 
e.g. Erysiphe cichoracearum has unlobed and E. polygoni has lobed appressoria. 
Haustoria in most cases are globose or sub-globose bodies which narrow to fine 
tubes where they penetrate host cell walls. One to several haustoria may be present 
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in a host cell. The Erysipheae produce them beneath appressoria in epidermal cells, 
except for Uncinula salicis which develops them in both epidermal and sub-epidermal 
cells (Smith, 1900). The Phyllactineae and Leveilluleae produce them only on their 
endophytic hyphae in host mesophyll. Erysiphe graminis has large haustoria with long 
digitate branches which are unlike those of any other species. 
The distinctive characteristics exhibited by the imperfect states of the twelve 
recognized genera are given below: 
Sub-family----Erysipheae: mycelium epiphytic only; conidia sub-globose to ellipsoid, 
except in Cystotheca and Typhulochaeta. 
(a) Conidia in a chain increasing in maturity towards the top of the chain; well­
developed fbrosin bodies present (except in Brasiliomyces ?). 
Podosphaera-Having the characters described above for section (a) of 
Erysipheae. 
Sphaerotheca -Well-developed fibrosin bodies sometimes absent. 
Cystotheca---Conidia  pointed or barrel-shaped; hairy mycelial branches. 
Smvadaea---Macro-conidia and micro-conidia produced. 
Brasiliomyces-Generic description does not mention whether fibrosin bodies 
present or absent. 
(b) Conidia in chains; well-developed fib rosin bodies absent. 
Erysiphe graminis--Conidiophores swollen; large digitate haustoria produced. 
E. cichoracearum Appressoria unlobed. 
E'rysiphe spp.---Appressoria lobed. 
(c) Mature conidia produced solitarily; underlying immature conidia distinctly 
smaller than the mature one; well-developed fibrosin bodies absent except in 
some Uncinula spp. 
E. polygoni I Having the characters described above for section (c) 
Microsphaera �of Erysipheae. 
Uncinula (some spp.) ) 
Uncinula (other spp.) --well developed :fibrosin bodies present. 
(d) Conidia absent: 
Typhulochaeta-The only genus in this group. 
Sub-family-Phyllactineae-- -Mycelium mainly epiphytic, short branches entering host 
stomata; conidia large, oblong, polygonal, clavate, cylindrica 1, or sharply 
pointed; conidia borne solitarily on long, slender, unbranched conidiophores 
arising from the epiphytic hyphae. 
Phyllactinia-Conidiophores straight. 
P. corylea var. rigida- -Conidiophores rigid, thick-walled, and tapering. 
Uncinulopsis-Conidiopbores spirally twisted. 
Sub-family-Leveilluleae: Mycelium at frst wholly endophytic, later producing 
epiphytic hyphae; conidial shapes as in Phyllactineae; conidiophores long, 
slender, branched, arising through host stomata from the endophytic 
hyphae; micro-conidia sometimes produced on the epiphytic hyphae. 
Leveillula-The only genus in this sub-family. 
It is possible to determine generic identity for the species oC Cystotheca, Sawadaea, 
Plzy/lactinia, Uncinulopsis, and Leveillula, and some species of Uncinula and Erysiphe 
in their imperfect states: However, it is not possible to distinguish between imperfect 
states of E. polygon!, Microsphaera, and some Uncinula species, nor between 
Sphaerotheca and Podosphaera. 
Six species and one variety can be identified from mycelial, conidial, and germ 
tube characters, viz. E. graminis, E. cichoracearum, Leveillula taw-ica, Sphaerotheca 
fuliginea, Uncinula necator, U. salicis, and Phyllactinia corylea var. rigida. 
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Imperfect forms of species in the three sub-families Erysipheae, Phyllactineae, 
and Leveilluleae are referred respectively to the form-genera Oidium Sacc., Ovulariopsis 
Pat. & Har., and Oidiopsis Scalia of the Moniliaceae (Arnaud, 1921 ) . The validity of 
using Oidium for these fungi has been discussed by Linder (1942), Bisby (1952), and 
Donk (1962), without any decision having been agreed upon. ln view of this confus­
ing situation, the name Oidium is used in this paper for the imperfect forms of the 
Erysipheae . 
Host Range 
Host ranges for many species of the Erysiphaceae h ave been investigated extens­
ively, and the results indicate that some mildews arc able to parasitize a wide range of 
hosts, while others are ap parently restricted to single host species (Hirata, 1960). 
Similarly, many hosts are attacked by a single mildew species, whereas other hosts are 
attacked by several mildews. This means that the host ranges of certain mildews 
overlap, and there has frequently been confusion regarding the identi ty of these 
fungi. 
Some mildews have a very wide host range, e.g. Erysiphe polyphaga Hamm., 
with which Hammurlund (1945) was able to infect sixty-two host species from eleven 
families . Some mildew species are restricted to a single family of hosts, e.g. E. gram in is 
on the Gramineae (Salmo n, 1900); others are restricted to a si ngle genus, e.g. 
Cystotheca lanestris (Harkn.) M iyabe on Quercus spp. (Homma, 1937); others are 
restricted to a single host species, e.g. Uncinufa genicu!ata Gerard on Morus rubra 
(Salmon, 1900). 
Some mildew species have varietal forms which have certain preferred host 
species; e.g. Erysiphe graminis var. tritici attacks wheat, whilst E. graminis var. avenae 
attacks oats. These varieties are further divided into physiologic races which are 
distinguished by their differential infection of certain varieties of the preferred host. 
For example, ten physiologic races of E. graminis var. hordei have been identified 
(Allen, 1954). However, some highly specialized races of mildew species will infect 
other host species and even other genera, though they will not infect other varieties 
of the preferred host. Thus E. graminis var. agropyri will infect Agropyron repens, 
barley, rye, and wheat varieties, and there is at least one race of E. graminis var. 
avenae which infects both oats and wheat (Cherewick , 1944; Allen, 1954). 
Although many hosts are attacked by a single mildew species, others may b e  
infected by two o r  three mildew species . Homma reports thai Quercus sen·ata Thunb. 
is attacked by six species, namely Cystotheca fanestris (Harkn.) Miyabe, Microsphaera 
alphitoides Griff. and Maubl., Phyllactinia quercus (Mar.) Homma, Typhulochaeta 
japonica Ito & T-Iara, Uncinula bi/i.trcata Homma, and U. scptata Salm. 
Clearly, a mildew speci es cannot be identified simply on the basis of the identity 
of its host spec ies . However, it is fairly common for records of a particular mildew 
species to be based solely upon host id e ntity . Of this practice Salmon (1900) wrote : 
"A word may be given here on the right manner of using the host index. Rightly 
used, it affords , when the name of the host-plant is known, a useful clue toward 
identifying an unknown species, and in a certain sense serves as a key to all the species 
of the Erysiphaceae. Wrongly used, it may easily be the means of perpetuating errors. 
To illustrate , if there be but one species of fungus recorded on the host plant in hand, 
it is then necessary merely to turn to the description of the fungus and see if the speci­
mens to b e named agree in the characters given. The practi ce of naming a fungus 
from a host-index, without examination, cannot be too strongly condemned. If 
several species have been record ed on the host, the description of each must be 
consulted until the fungus is identifed. It is, perhaps, not necessary to add that if the 
name of the host-plant in hand is not to be found among those of the host-index, it is 
not to be assumed that this gives any reason for supposing that the fungus is a new 
species , as the host-Jist is necessarily very incomplete; in such cases the keys to the 
genera and species must be consulted." 
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Chromosome complements 
The haploid chromosome numbers for several of the Erysiphaceae have been 
recorded, but as yet no systematic investigations of species has been undertaken in 
this regard, despite the possibility that these counts may prove to be useful taxonomic 
criteria . 
The recorded chromosome complements of powdery mildews are given in Table 1. 
TABLE 1 
CHROMOSOME COMPLEMENTS OF ERYSTPHACEAE SPECIES* 
I      
I P. cory!ea (Pers.) Karst . . . . . . I 4 Eftimiu & Karbush (1928) 
I Erysiphe polygoni DC. 1 4 , , E. cichoracearum DC. 1 4 
Microsphaera grossulariae (Wallr.) Lev. 4 
Podosphaera oxyacanthae DC. 4 
Sphaerotheca humuli DC. 4 
S . .fidiginea (Schlecht.) Poll. 4 
Phy!lactinia corylea Lev. . . 10 
 (Sc���n! Rerk. & Curt. 4 
_I 
" " 
" " 
Homma ( 1937) 
Colson (1938) 
Beatus (1949) 
•Names of species are those used by the investigators listed in the column on the right. 
.S'ummary and keys 
The present position regarding identification of members of the Erysiphaccae 
is summarized below: 
1. Generic identity can be determined on the basis of cleistothecial and mycelial 
characters for all species which reproduce sexually. 
2. Generic identity can be determined for six of the twelve genera in their imperfect 
states. 
3. Specifi c identity can be determined for many species solely on the basis of the 
morphology of their perfect states. 
4. Specific identity can be determined for other species only if host identity and imper­
fect states are known in addition to data regarding the perfect states. 
5. Only six species and one variety can be identified with any confidence solely on the 
basis of the morphology of their imperfect states. 
6. Specific identity of several other species can, however, be suggested when host­
identity is considered in conjunction with the morphology of the imperfect state. 
7. In most cases identification of genera and species in the imperfect state can be 
accomplished only by examining living mildew material. 
8. lmperfect states of powdery mildews may be assigned to one of the three form­
genera Oidium, Oidiopsis, or Ovulariopsis, on the basis of the epiphytic or endophytic 
nature of their hyphae. 
Two keys to genera and some species fo!Jow. One is based on morphology of 
perfect states and the other on morphology of im perfect states. 
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A. KEY TO THE GENERA OF THE ERYSIPHACEAE 
(based on morphology of the perfect states) 
1. Cleistothecial appendages entirely lacking Brasiliomyces 
Typhufochaeta 
Phyllactinia 
Cleistothecial appendages clavate and apical 
Cleistothecial appendages acicular, rigid, bases swollen 
Cleistothecial appendages rigid, tips hooked or coiled 
Cleistothecial appendages rigid, tips dichotomously 
branched several times 
Cleistothecial appendages hypha-like, simple or irregu­
larly branched 
2. Appendages simple or regularly dichotomously or tricho­
tomously branched 
Appendages simple or occasionally branched, branching 
irregular 
3. Hyphae epiphytic only 
Hyphae mainly epiphytic, short branches entering host 
2 
4 
5 
Sawadaea 
3 
Uncinula 
stomata Uncinulopsis 
4. Ascus solitary in each cleistothccium Podosphaera 
Several asci in each cleistothecium Microsphaera 
5. Hairy mycelial branches present . . Cystotheca 
Hairy mycelial branches absent . . 6 
6. Ascus solitary in each cleistothecium !:Jphaerotheca 
Several asci in each cleistothecium 7 
7. Hyphae epiphytic only Erysiphe 
Hyphae endophytic and epiphytic Leveillula 
B. KEY TO GENERA AND NoTES ON SOME SPECIES OF THE ERYS1PHACEAE 
(based on morphology of the imperfect states) 
A Roman numeral after a generic name refers to subsequent 
notes on some distinctive species. 
1. Hyphae mainly endophytic, some epiphytic; conidia· 
phores branched, projecting through host stomata 
from endophytic hyphae 
Hyphae mainly epiphytic, short branches entering host 
stomata; conidiophore unbranched, borne on 
epiphytic hyphae 
Hyphae epiphytic only; conidiophores unbranched 
2. Conidiophores spirally twisted 
Conidiophores not spirally twisted 
3. Conidia absent 
Conidia not in chains or if in chains mature conidia 
distinct from cells beneath 
Conidia in distinct chains, increasing in maturity towards 
the top of each chain 
4. Well-developed fibrosin bodies present or absent; 
appressoria present or absent at base of germ tubes; 
geniculate conidiophores present or absent; 
haustoria present or absent in host mesophyll 
No well-developed fibrosin bodies; no appressoria at 
germ tube bases; no geniculate conidiophores; no 
haustoria developed in host mesophyll 
Leveillula (Oidia psis)* 
2 (OvulariopsisY 
3 (Oidium)* 
Uncinulopsis 
Phyllactinia (i) 
Typhulochaeta 
4 
5 
Uncinula (ii) 
Uncinula 
Microsphaera 
Erysiphe (iii) 
*Oidium, Ovulariopsis and Oidiopsis are the forrn genem to which these imperfect states may 
be referred. 
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5. Well-developed fibrosin bodies present 
Well-developed fibrosin bodies absent 
6. Hairy mycelial branches present .. 
Hairy mycelial branches absent; macroconidia and 
microconidia present .. 
Hairy mycelial branches absent ;  macroconidia on ly 
present . . 
Notes on Distinctive Species 
6 
Erysiphe (iv) 
Sphaerotheca 
Brasiliomyces ( ?)* * 
Cystotheca 
Sawadaea 
S'phaerotheca (v) 
Podosphaera 
Brasiliomyces ( ?)** 
(i) Phyllactinia corylea var. rigida has rigid, tapering, thick-walled conidio­
phores. 
(ii) Uncinula actinidiae, U. fraxini and U. necator lack appressoria at the base 
of germ tubes. 
U. necator has geniculate conidiophores. 
U. salicis develops haustoria in host mesophyU as well as in host epidermis. 
(iii) Erysiphe pofygoni sens. lat. is the only species of Erysiphe which lacks 
conidial chains. 
(iv) E. cichoracearum has unlobed appressori a. 
E. graminis has unlobed appressoria, large digitate hau storia, and swollen 
conidiophores. 
(v) Sphaerothecafuliginea has forked germ tubes and lacks appressoria. 
E.rysiphaceae of South-Eastern Queemlcmd 
A. Leveilluleae 
(1) Oidiopsis taurica (Lev.) Salmon sensu Arnaud in Ann. E'piphyt. (1921) 7: 107 ; 
Salmon (1906), p. 187. Imperfect form of Leveillula taurica (Lev.) Arn. in Ann. Epiphyt. 
(1921) 7: 94. 
Figure 1 
Mycelium mainly endophytic intercellular, some epiphytic , hypophyllous; lobed 
appressoria on epiphytic hyphae, none on endophytic hyphae; haustoria sub-globose, 
in spongy mcsophyll cells , conidiophores simple or branched, long, slender, protruding 
through host s tomata from endophytic hyphae, mature conidia solitary, large, primary 
conidia apically acuminate, subsequent conidia cylindrical to clavate, well-developed 
fibrosin bodies absent. Dimensions are given in Table 2.
TABLE 2 
DIMENSIONS OF CONIDIOPHORES AND CONIDIA lN Oidiopsis taurica 
HosT 
Capsicum frutescens 
Carica papaya 
Crotalaria incana 
Tropaeolum majus 
 -
. . 
. . 
.. 
.. 
. . 
.. 
. . 
-
CONTDIOPHORES 
(microns) 
Length Width 
66-210 3-7 
100-220 3-10 
50-160 3-10 
42-190 3-6 
-
- � 
CoNIDIA 
(microns) 
Length 
57-81 
30-95 
36-63 
50 72 
Width 
14-22 
7-17 
10-20 
1 3 -22 
 
**Original description of Brasiliomyces does not mention form of appressoria, type of fibrosin 
present, or shape of germ tubes. 
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Fro. 1 . 0idiopsis taurica. A. Conidia.  B. Conidiophores emerging through stoma. C.  Germinating 
conid ium . D. Appressoria on epi p hytic hyphae. E. En dophytic hyphae and haustoria. 
A C. on Capsicum frutescens. D. on Carica papaya . E. on Tropaeolum majus. 
Specimens: BRIU* 2067, R. F. Langd on on Capsicum frutescens L. , Brisbane, July 
1 9 59 ; BRIU 206 5,  N .  Kruger on Carica papaya L. , Ormiston, Qld . ,  May 1958 ; 
BRlU 1 943,  on Cro talaria incana L . ,  Brisbane, April l 9 58 ; BRIU 1947 , on Tropaeolum 
majus L. , Manly, Ql d . ,  J uly 1 957. 
The sub-family Leveilluleae is generally regarded as being monotypic , based on 
Leveillula taurica (Lev.) Arn. However, Golovin  has proposed forty species 
and many formae of Leveil!ula by creatin g  a specific name for the Leveil!ula on each 
host family, and form names for those on each host genus,  but his com binations are 
as yet nomina nuda. N our ( 1 9 57) described a new species ,  L. clavata from Euphorbia 
p u!cherrima Willd . ,  but a comparison of his figures and data with those of Salmon 
( 1900, 1906) and Bl umer (J 933) ind icates that the new species d iffers from L. taurica 
only in havi ng shorter ascospores and conidia which are less variable in shape . It 
seems d oubtful whether this is sufficient to j ustify specific ran k .  
A n umber of Oidiopsis species have been based on host specificity rather than 
morphological characters , e .g .  0. lini on Linum usitatissimum L. (Thirumalachar & 
* BRIU c=c Herbarium, Department of Botany, Univers ity of Queensland. 
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Mundkur, 1 95 1 ) ,  and thirteen new species proposed by Golovin. The desi rability of 
making such new combinations seems questi onable when one considers the confusion 
which has arisen by applying this specif c concept to s uch genera as Phoma, Cercospora, 
and Gloeosporium. Arnaud's ( 192 1 )  proposal that the imperfect forms of Leveillula 
taurica be regarded as a singl e species appears sound but unfortunately the nam e  h e  
suggested , O idiopsis taurica (Lev.) Sa lm . i s  il legitimate . Scalia ( 1 902) described a new 
monotypic Hy phomycete genus based on O idiopsis s icula which he found infectin g 
Asclepias curassavica L. When Salmon ( 1 906) examined Scalia ' s material he found it 
identical with the imperfect form of Erysiphe taurica Lev . He therefore ch anged the 
name of the pe rfect form to Oidiopsis taurica (lev . )  Salm. Arnaud po inted out that 
this transfer of generic titl e was i nvalid and proposed the new generic title Leveillula, 
the type species being L. taurica (Lev.) Arn. He w ent on to suggest the retention of 
Oidiopsis taurica for the imperfect forms . However 0. sicula has priority and it, or any 
l egitimate synonym ,  sh ould he used instead of 0. taurica. To avoid u n necessary 
emendments , 0. taurica has been used in this paper for the imperfect form because 
the synonymy of 0 .  sicula has not yet been investigated. 
0. tau rica has been recorded o n  Capsicum fi'utescens in a number of countries 
including J ava (Schweizer, 1 928) , J apan (Homma, 1 93 7) ,  India (K amat & Patel , 
1 948) , and S icily (Graniti, 1 9 5 8) .  ln Queensland it has previously been recorded as an 
Oidium sp.  (Anon. , 1 9 5 7) .  0. taurica has been recorded on 1/'opaeolum majus from 
Java (Schweizer, 1928) and S udan (Boughey, 1 946).  It has previously been recorded 
in Queensland as Oidium sp . (Anon . ,  1 9 57) . No previ ous record of 0. taurica on 
Crota!aria incana has been located but i t  h as been recorded on C. funcea L. in Sudan 
(Boughey , 1 946), and on C. usaramoensis Baker in I ndia (Kamet & Patel, 1 948). 
No previous record of 0 .  taurica on Carica papaya has been located. O vulariopsis 
has been recorded on this host in Africa (van d er Bij l ,  1 9 2 1 )  and J apan (Homma, 
1 937) ; Viegas ( 1 944) described a new species , Phyllactinia caricaefolia, found i nfecting 
papaw in Brazil . O vulariopsis has also been record ed on papaw from Queen sl and 
(Anon. ,  19 57) ,  but since the conidia and conidiophores of this genus are rather 
similar to those of Oidiopsis it is possible that the record is erron eous. A Sphaerotheca 
sp. als o  infects papaws in Queensland and it is d is cussed bel ow. 
B. Erysipheae 
Most of the mildews examin ed were of this su b-fam ily and most were found onl y 
in the imperfect, O idium ,  state. A large number of Oidium species have been named, 
but these species have usually been based on host preference rather than o n  
morphology, and frequently descriptions and  fi gures are quite inad equate. If specimen s 
are availab le they have usually bee n preserved in s uch a way that taxonomicall y 
important structures are missing. Because of these factors it is impossible, in many 
cases ,  to apply the specific names of Oidium with any confidence, and as a conse­
quence no attempt has been made to n ame Oidium species in this paper . Where 
possibl e , the names of the perfect forms have been suggested. 
(1) Erysiphe cichoracearum DC ex Mcrat in  Nouv. Fl. , ed. 2 (1 82 1 ) 1: 1 32 ;  
Salm on ( l 900) , p .  1 93 .  
Mycelium persistent, white, o n  stems and petioles, and amph igenous o n  leaves ; 
appress oria unlobed ; conidia in chains, lacki ng well-d evel oped fibrosin bodies , 
ell ipsoid to sub-gl obose , 20-30 x 1 3-- 1 6  fL ;  conidiophores unbranched , erect, cylindrical , 
36-50 x 7- 1 3  p. ;  cleisio�hecia gregarious , immersed in masses of aerial hyphae an d 
dark cleistothecial appendages , globose or depressed-gl o bose ; 90- 1 60 fL diameter ; 
wall cell s raised and irregular  in shape , 1 0 - 1 6  x 1 6-30 fL ;  append ages n u m erous, i n ter­
twined , simple or irregularly branched , septate ; brown or hyalin e ; asci 4 - 1 6 in number, 
s ub-globose to clavate, stalked, 40-60 x 20 -30 fL ;  ascospores ovate to e llipsoid ,  
1 6--23 x 1 3-1 6 fL ,  two ascospores i n  most asci , three or four i n  a few. Cleistothccia 
present between September and December. 
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Specimens :  BRIO 2058,  BRIU 2059 , BRTU 2060, BRIU 206 1 ,  R. F. Langd on, on 
Ranunculus asiatic us L. , Brisbane,  Septem ber to D ecember 1 958 .  
Salmon' s  d escription differs from the one given above in that he record ed no 
four-spores asci , and the respective dimensio n s  of asci and ascospores he gave were 
58-90 x 30-50 11. and 20-28 x 1 2 20 fl.· However, Schmitt ( 1 957) made a d etailed 
investigation of a s eries of collecti ons of this speci es and found that 5-2 1 . 5  per cent 
of the asci were four-spored . He also concluded t hat asci and ascospores were 
immature until they had over-wintered. The Queensland specimens formed cleisto­
thecia in September and were examined within three months , so that asci and 
ascospores were probably immature. 
No previous record of E. cichoracearum on any Ranunculus spp . has been 
located . The mildew usu ally recorded on Ranunculus is E. polygoni sensu Salmon, 
which is distinct from E. cichoracearum. Another mildew which was present, together 
with E. cichoracearum, on the same host specimens app eared to be the imperfect 
state of E. polygoni and is discussed below in section 3 .  
( l a) Erysiphe cichoracearum 
Stat. conid. 
Figures 2--4 
TABI"E 3 
DIMENSIONS oF CoNIDIOPHORES AND CoNIDIA IN 
Oidium sp.  (E. cichoracearum) 
HosT 
CONIDIOPHORES 
(microns) 
CONIDIA 
(microns) 
-·----- �--------�- ------ ·-- -- ·-
- -
Length Width Length I Width 
-- - ---�----- - �---· ------ - --1- ----- -
Aster no vi-belgii x A .  novae-
I angliae . . 3 9-78 9-1 6 30-3 8  lJ- 1 7  
A .  subulatus . . 30-64 1 0-1 3 3 1 44 I 1 6-22 Cestrum parqui 44-86 8- 1 3  28 4 1 1 4-1 9 Dahlia pinnata 33-66 10- 1 3  27-3 4 1 3- 1 8 
Helianthus annuus 40-56 1 2-1 5 28 40 I 1 6-2 1 Zinn ia elegans 3 3-56 9 1 2  30-43 1 6 -25 
-- ------ -  -·- --  j 
Specimens: B RIU 1 963 , on Aster novi-belgii x A .  no vae-angliae L. , R. F. Langdon, 
Kenmore, Qld. , July 1 9 5 7 ; BRT U  1 9 59, on A .  subulatus Michx . ,  Brisbane, November 
1 9 5 7 ; BRl U  2040, on Cestrum parqui L'Herit. , Brisbane, July 1 957 ; B RTU 1 955,  on 
Dahlia pinnata Cav . ,  B ri sbane, April 1 9 58 ;  BRIU 2057, on Helianthus annuus L. ,  
R .  F .  Langdon, Kenmore, Ql d . ,  March 1 9 5 8 ; BRIU 1 957, o n  Zinnia elegans Jacq. , 
Brisbane, April 1 957. 
E. cichoracearum has been recorded on A. no vae-angliae (Salmon, 1 900), A. novi­
belgii (Blumer, 1 93 3) ,  D. pinnata, H. ann uus (Salmon ,  1 900) , and Z. elegans (Schmitt, 
1 9 54). The mild ews on these hosts in Queensl and were indistinguisha ble from each 
other and from the Ranunculus mil d ew. They l acked wel l-developed fibrosin bodies 
and had the unlobed appressoria characteristic of E. cichoracearum (Salmon, 1 900) . 
Sphaero th eca fuliginea has also been record ed on some of these h osts ( Homma, 1 9 37) ,  
but it l acks appressori a a n d  usually has well-devel oped fibrosin bodies (Blumer, 
1 9 3 3) .  It is concluded that the local m ild ew on these hosts is the imp erfect form of 
E. cichoracearum. 
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FIG . 2. 0idium sp. (Erysiphe cichoracearum) on Zinnia elegans. A. Appressoria. B. Conidiophores. 
 
\:j B  
C. Haustorium. 
 
 
c 
D 
 
 
0
FIG. 3. 0idium sp. (E. cichoracearum). Conidia from : A. Aster novi belgii x A .  no vae angliae. 
B. A. subulatus. C. Zinnia elegans. D. Cestmm parqui. 
The mildews on Aster subulatus and Cestrum parqui are indistinguishable morpho ­
logically from those mentioned above and are also regarded as being E. cichoracearum. 
No previous record of thi s fungus o n these hosts has been located and no mildew has 
previously been recorded in Queensland on the two Aster spp.
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FIG. 4. 0idium sp. (Erysiphe cichoracearum) on Cestrwn parqui. Conidia without 
well developed fibrosin bodies (x 600) . 
(2) Erysiphe graminis DC. ex Merat in Nouv. Fl. , ed. 2, ( 1 821)  l :  1 3 3 ; S almon 
( 1 900) , p.  209. 
Amphigenous , mainly epiphyllous ; myceliu m at first white, later pale brown ; 
appressoria unlobed, borne singly or in pairs ; haustoria large, swollen with numerous, 
long, digitate append ages ; conidiophores erect, u nbranched, distinctively swollen 
at the base, 1 5 47 x 6-- 1 1 fl-; conidia without wel l-developed fi brosin ; borne in chains , 
sub-globose to e l l ipsoid, 24--36 x 1 2-1 7 fL ; cleistothecia gregarious, or scattered, 
immersed in masses of hyaline, aseptate, thick-walled aerial hyphae, globose or 
depressed globose : 1 30-200 !" diameter ; wall cells irregular in outline, 6- 1 8  I" diameter ; 
appendages few in number, simple, short ,  brown , aseptate ; asci stalked, ellipsoid or 
curved, no ascospores observed. Cleistothecia present between Jul y and September. 
Specimens: BRIU 2039, on Hordeum vulgare L. , Brisbane , August J 957. 
Ascopores of E. graminis are rarely seen but this does not prevent its identifi­
cation because the species has so distinctive a host preference and imperfect state. 
(3) Erysiphe polygoni DC. in Fl. Fr. ( 1 805) 2 :  273 ; Salm on ( 1 900) , p. 1 74. 
Stat. conid. 
Figure 5 
Amphigenous ; mycelium evanescent ; hyphae minutely verruculose ; appressoria 
l obed ; haustoria sub-gl obose confined to epidermal cells ; conidiophores erect , 
unbranched , cylindrical ; conidia born e  singly or in short chains, mature conidia 
quite distinct from underlying immature conidia ; well-developed fibrosin bodies 
lacking. Dimensions are given in Table 4. 
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TABLE 4 
DIMENSIONS OF CONIDJOPHORF.S AND CONIDIA IN Oidium sp . (E. pofygoni) �------ 
 
CoNIDIOPHORES 
(microns) 
CoNIDIA 
(microns) 
HosT --- --- _ ____ _ _____ _ 
___ _ _____ __
_ _ _  
_  
Length 
_ _ Widt�-  
Indigofera spicata . . . . 23-36 7-10 23-32 1 0-- 1 7  
Lathyrus odoratus . . . · 1  3 0 5 5 6-10 25-37 1 0- 1 7  
Pisum sativum . . . . 29-47 6-9 25-4 1 1 3-22 
Ranunculus asiaticus . · I  26 40 7-1 0  26-40 1 0- 1 7  
  1 0- 1 3  26- -36 1 3- 1 7  
Sp ecimens: BRJU 2073 ,  o n  Indigofera sp icata Forsk. ,  R .  F .  Langdon, Brisbane, 
March 1 9 62 ;  BRru 2052 , on Lathyrus odoratus L . ,  Brisbane, September 1957 ; 
BRI U 205 3 ,  on Pisum sativum L. , Br is bane , August 1 957 ; BRIU 2058 ,  BRIU 2059, 
BRI U 2060, B RIU 206 1 , on Ranunculus asiaticus L. , R. P. Langdon,  Brisbane, 
September-December 1 9 58 ; B RIU 2072, on Vicia monantha Retz. , R. F. Langdon, 
Allora, Qld. , March 1 96 1. 
Salmon ( 1 9 00) recorded E. polygoni DC on Pisum sativum. Both Blumer ( l 9 33) 
and Homma ( 1 937) split Salmon's E. polygoni into a number o f  spec ies and called 
the pea mildew E. p isi. However, B l umer' s  description of E. p isi d oes not correspond 
with Homma's description of E. pisi, but instead with her description of E. aquilegiae, 
another of the species split from E. polygoni sensu Salmon. S imilar discrepancies  exi st 
between their descri ptions of the other proposed species of this group. It would seem 
preferable to retain the morphological species E. polygoni DC sensu Salmon to include 
all these forms . The Queensland pea mildew is identical m orphologic all y with the 
imperfect state of E. polygoni.  E. polygoni is the only mild ew which has been recorded 
on Indigofera (Homma , 1937) .  Both Salmon ( 1 900) and Blumer ( 1 9 3 3) have recorded 
E. polygoni on R. asiaticus. 
FIG. 5 . 0idium sp. (Erysiphe polygoni) on Pisum sativum (A-D) and Lathyrus odoratus (E). 
A. Appressoria and verruculose hyphae. B. Conidiophore and conidia. C. Conidia . D. Haustoria. 
E. Conidia. 
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Salmon ( 1 900, 1 902) reported E. p olygoni and Microsphaera alni  on a number 
of Lathyrus spp. and Blodgett ( 1 9 1 5) record ed M. alni on L. odoratus . There seems to 
be little to d istinguish these two species in the imperfect state. In Queensland the 
sweet-pea mildew resembles the pea mildew more closely than the azalea mildew 
(M. alni) and is  therefore pro bably E. p olygon i but may possibly be M. alni. 
No previous record of a mildew on Vicia monantha has been located, but 
E. p olygoni, M. alni, M. baumleri and M. vic iae-umjugae have been recorded on a 
number of other Vicia spp. (Salmon ,  1 900 ; Blumer, 1 93 3 ; Homma, 1 937). While the 
mildew on V. monantha might be any of these species , because of its similarity to pea 
mildew it is probably E. p olygoni. 
(4) Microsphaera alni (Wallr.) Salmon in Mem. Torrey bot. Cl. ( 1 900) 9 :  1 29. 
Figures 6 and 7 
Amphigenous : mycelium spa rse, evanescent : appressoria lobed ;  haustoria sub­
globose :  conidiophores erect, unbranched, cylindrical , 25-34 x 6-9 0 ;  conidia borne 
 or in short chains , ellipsoid to clavate, 28--48 x 1 4 - 1 9  fL, lacking well-developed 
fibrosin but containing small, dense, granular bodies ; cleistothecia scattered, globose 
to depressed-globose, 80- 1 0 5  fL diameter ; wall cells 1 3-1 8 1� diameter ; appendages 
1 2-29 in number, in length 0 .7- 1 . 8 times the diameter of the cleistothecia, hyaline, 
aseptate, rigid, thick-walled , apices three or fo ur times dichotomously branched, 
ultimate branches mostly recurved ; asci two to four in number, stalked, sub-globose 
to ellipsoid, 50-86 x 33-53 ,� ; ascospores 6-8 per ascus,  ovate to ellipsoid, 1 7--23 
x 1 0- 1 7  ,�. Cleistothecia present between July and September. 
E 
o o  
D 
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B 
FIG. 6. Micrmphaera alni on Rhododendron indicum. A. Cleistothecium. B. Wall cells . C. Appen­
dages . D. Ascospores . E. Asci. 
Specimens: BRIU 1 9 6 1 , on Rhododendron indicum Sweet, Brisbane, January 1 9 5 8 ; 
BRIU 2049, on R. indicum, Brisbane, August 1 9 58 ; BRIU 1 949, on R. indicum, 
Brisbane, September 1 9 58 .  
No previous record o f  M. alni o n  R. indicum has been located, but Homma 
( 1 937) records it on R. macrosepalum. 
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FIG. 7, M. alni on Rhododendron indicum. A. Appressoria. B. Conid iophore and conidium. 
C. Conidia . D. Haustoria. 
(5) Microsphaera alphitoides G riff. & Mau bl. in Bull. Soc. mycol. Fr. ( 19 12) 28 : 
1 00- 1 0 3 .  
Stat. conid. 
Fi gure 8 
Mainly epiphyllous , hyphae evanescent, min utely verruculose ; apprcssoria lobed ; 
haustoria sub-glo bos e , confined to host epid ermal ce lls ; conidiophores erect, cylindri­
cal, minutely verruculose ; conidia produced singly or in sho rt chai ns , mature conidia 
distinct from und erlying immature conidia, immature conidi a barrel-shaped ; well­
developed fibrosin bodies lacking ;  ch1amydospores devel oped on hyphae and 
co nidiophores ; co nidia 23-38 x 1 4-24 P- (Quercus pubescens) , 1 7--33 x 1 3-20 P­
( Quercus sp. ) ; conidiophores 24-6 1 x 5-8 P- ( Q . pubescens), 1 7 -43 x 7- 1 0  P­
( Quercus sp .) .  
� 0   
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FIG. 8 . 0idium sp. (Microsphaera alphitoides) on Quercus p ubescens. A. Appressoria and verru­
culose hyphae. B. Chlamydospores ? C. Conidiophores and conid ia.  D. Conidia. E. Haus t oria . 
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Specimens: BRIU 2043, R. F. Langdon, on Quercus pubescens Willd. , Brisbane, 
October 1 959 ; BRIU 2072, R. F.  Langdon, on Quercus sp. , Brisbane, October 1 959.  
M. alphitoides has been recorded on Quercus pubescens (Blumer, 1933 ; Homma, 
1 937) .  The development of chlamydospores in ol d hyphae was noted by Petri ( 1 923) 
and Foex ( J  923). 
(6) Microsphaera polonica Siemaszko in Re v.  Path. veg. ( 1 933) 20 : 1 39 47. 
Stat. conid. 
Figure 9 
Mainly epiphyll ous ; mycel ium evanescent ; appressoria lobed ; haustoria sub­
glo bose, confined to host epidermal cells ; conidiophores erect, cyl indrical ; conidia 
borne singly or in short chains,  mature conidia quite distinct from underlying 
immature conidia, mature conid ia borne directly on conidiophores or else separated 
from conidiophores by up to four immature conidia ; conidia 30-56 x 1 3-20 fL and 
conidiophores 1 4-28 x 6-8 0 ;  well-d eveloped fibrosin bodies lacking. 
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FIG. 9. 0idium sp. (Microsphaera polonica) on Hydrangea macrophylla. A. Conidia. B and D .  
Conidiophores and Conidia. C. Conidium borne directly o n  conidiophore. E. Appressoria. 
Specimen: BRIU 2055, on Hydrangea macrophylla (Thunb . )  Ser . ,  Brisbane, May 1 958 .  
M. polonica is the only mil d ew whose perfect state has  been recorded o n 
Hydrangea (Siemaszko, 1 933) .  The Queensland mild ew of H. macrophy/la agrees with 
(Blumer ' s  1933) description of the imperfect state of M. polonica 
(7) Microsphaera russellii Clint. apud Peck in Reg. Rep .  ( 1 874) 26 : 80 ; Salmon 
( 1 900) , p. l 63 .  
Stat. conid. 
Figure 1 0  
Amphigenous ; mycelium bearin g l o bed appress oria ; haustoria sub-globose, 
confined to host epidermal cells ; conidiophores erect, slender, cylindrical, 1 7 50 
x 3 7 fL ; mature conidia 26-40 x 1 0 -20 fL b orne singly or in short chains,  distinct 
from immature co nidia ; above the conidiophores are developed d i stinctive, slender, 
cylind rical cells 26--56 x 3--7 fL ;  well-d eveloped fi b ros in bodies lacking. 
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FIG. 1 0. 0idium sp. (Microsp!Jaera russellii) on Oxalis corniculata. A .  Conid ia.  B. Appressoria. 
C. Conidiophore and conidium. D-F. Conidiophores bearing long slender cel l s  and conidia. 
Sp ecimens: BR1U 1 948, on Oxa!is corniculata L. , Brisbane, May 1 9 58.  
M. russellii has been recorded on 0. corniculata previously (Salm on, 1 900 ; 
Homma, 1 937) . The imperfect state is well illustrated in H o mma's paper . 
(8) Podosphaera leucotricha (El l .  & Everh.)  S almon in Mem. Torrey bot. Cl. 
( 1 900) 9 :  40. 
Stat. conid. 
Figure 1 1  
Amphigenous, and on petioles , flowers, and peduncles ; hyphae lacking apprcs­
s oria, well-developed fibrosin bodies present ; conidiophores erect , cy lin drical, 
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Pro. 1 1 . 0 idium sp. (Podosphaera !eucotricha) on Malus sylvestris. A .  Conidia. B and C. Conidio­
phores and conidia. D. Conidiophore and con idia produced on germinating conidium. 
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24 42 x 7-- 10  0 ;  co nid ia in chains,  frequently below the mature co nidia are long 
chains of very short imm ature con idia, mature co nidia sub-globose to barrel-shaped, 
23-3 1 X 12-17  fL. 
Specimen : BRIU 1952, R. F. Langdon, on Malus sylvestris (L.) Mill. ,  Kenmore, 
Qld. , March 1958 .  
The two authentically recorded apple mildews are P. leucotricha and 
P. oxyacanthae (Salmon , 1900). Records of P. tridactyla on apple have also been 
published and include one from Queensland (Bailey, 1 9 1 3) .  However , it was Salmon's  
conclusion that such reports are erroneous. P. leucotricha is distinct from 
P. oxyacanthae in having broader, s ub-globose to barrel-shaped conidia (Blumer, 
1933) and in producing long chains of very short, immature coni d ia (Y arwood, 1937) .  
(9) Podosphaera tridactyla (Wallr.) de Bary ( 1 870) i n  Abh.  senckenb. natw:f. Ges. 
7 :  408 (Beitrage zur Morphologic und Physiologic der Pilze I l l  : 48) ; Blumer ( 1 93 3 ) ,  
p .  1 45 .  
Stat. conid. 
Figure 1 2  
Amphigenous ; mycelium evanescent ; appressoria unlobed ; well-developed 
:fi brosin bodies presen t ;  conidiophores erect, cylindrical, 1 5 46 x 6-1 1 0 ;  conidia 
in sho rt chains ,  increasing in maturity towards the top of each chain, 1 7 30 x 1 2 1 8  0· 
A � 
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FIG. 1 2. 0idium sp. (Podosphaera tridactyla) on Pnmus persica. A. Conidia. B and D. Conidio­
phores and conid ia. C. Appressoria. 
Specimen: BRLU 1 9 50, on Prunus persica (L.) B atsch. , Bri sbane, May 1 958 .  
Sphaerotheca pannosa and Podosphaera tridactyla have been recorded on Prunus 
persica (Blumer, 1933) .  P. tridactyla differs from S. pannosa in not developing pannose 
mycelium and in having shorter conidial chains. 
Peach mil d ew has not been recorded previously in Q ueensland . 
( 10) Sphaerotheca fuliginea (Schlecht.) Pollacci in A tti !st. bot .  Univ. Pavia 
( 1 905) 9 :  8 ;  Homma ( 1 937) , p. 3 0 1 . 
Stat. conid. 
Figures 1 3 -1 5 
Amphigenou s ; hyphae lacking appressoria ; well-developed fib rosin bodies 
present ; conidiophores erect, cylindrical ; conidia borne in chains,  usually increasing 
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in maturity toward s the top of each chain,  mature intercal ary conidia sometimes 
d eveloped , intercalary spore mother cells s ometimes present ; some or all germ tubes 
forked. Dimen sions are given in Table 5. 
TABLE 5 
DIMENSIONS OF CONIDIOPHORES AND CONIDIA IN O idium sp. (S. fu/iginea) 
HosT 
Angelonia salicariifolia 
Calendula officina/is 
Cucumis melo 
C. sativus 
Cucurbita maxima (pumpkin) 
C. maxima (Hu bbard squash) 
C. pepo 
Euphorbia hirta 
Hypochoeris microcephala 
var. albifiora 
Phaseolus lathyroides 
P. vulgaris 
Physalis minima 
Sechium edule 
Verbena honariensis 
V. hybrida 
B 
CONIDIOPHORES CONIDIA 
(microns) (micro ns) 
-
Length
-
  
·--- - - - ------ ----- ---� - --- --- ---
28-49 1 0- 1 3  2 8--34 1 3--20 
30 -50 1 0 1 3 24--3 8 1 6--22 
27-54 l 0 - 1 4  3 1 --3 6 1 6 -20 
26--54 8-D 27-3 6 1 4-2 1 
27-64 9 - 1 3  28-45 1 6-25 
25-6 l 9- 1 3  28 -47 1 6-25 
27-53 9- 1 3  30-3 8 1 6-24 
36-66 9- 1 3  28 -39 1 6--24 
27-7 3 
20-46 
26-40 
3 6-59 
34- 62 
3 1 -65 
36-7 1 
8 -13 
1 0- 1 3  
1 0-1 3 
1 0--1 7 
9-1 3 
9-1 2  
l 0- 1 3 
  
c 
28-40 1 7- 23 
3 1 -43 1 7 27 
23-3 3 1 2- 1 7  
25--34 1 6 -1 9 
25-40 1 6-24 
3 1 -4 1  1 6-22 
3 1 --4 1  1 6-20 
A 
FIG. 1 3 . 0idium sp. (Sphaerothecafu!iginea) on Cucurbita maxima. A. Hypha] swel lings. B. Conidio­
phores and conidia. C. Haustoria. D .  Intercalary spore mother cell ? E. Germinating conidia. 
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FIG. 14 .- 0idium sp. (Sphaerotheca fuliginea) , conidia with well developed fi brosin bodies from : 
A: Euphorbia hirta. B. Sechium edule . C. Cucumis melo .  D. Cucumis sativus. E. Cucurbita pepo . 
F. Cucurbita maxima. G. Hypoclweris microcephala. H. Verbena bonariensis . I. V. hybrida . 
FrG. ! 5 . 0idium sp . (Sphaerotheca fuliginea) on Calendula officinalis . Conidia 
with well-developed fi brosin bodies (x 600) . 
Specimens: BRl U  1 944, on Angelonia sa/icariifolia Humb. ,  Brisbane, May 1 9 5 8 ; 
BRIU 2069 on Calendula officina/is L. , R. F. Langdon, Brisbane, July 1 9 5 9 ; B RIU 
1 9 6 5 ,  on Cucumis melo L. , R. , F. Langdon,  Brisbane, December 1 9 57 ; B RIU 1 9 56,  
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on C. sativus L. ,  Brisbane, December 1957 ; BRIU 1960, o n  Cucurbita maxima 
Duch. (pumpkin), Brisbane, April 1957 ; B RIU 1962, on C. maxima (Hubbard 
squash) , R .  F. Langd on, Kenmore, Qld. , November 1957 ; HRIU 1954, on C. pepo L. ,  
R .  F .  Langdon,  Kenmore, December 1 957 ; B RIU 195 1 ,  o n  Euphorbia hirta L. ,  
Brisbane, May 1957 ; B RIU 2042 o n  Hypo choeris microcephala (Sch. Bip.)  Cabrera 
var. albiflora Brisbane, January, 1957 ; BRIU 2068 on Phaseolus lathyroides L. ,  
R .  F .  Langdon, Brisbane,  July 1959 ; B RIU 2066, o n  P .  vulgaris L . ,  J .  C .  Johnson, 
Brisbane, November 1960 ; BRIU 2054 on Physalis minima L., R. F. Langdon, 
Ipswich, Ql d . ,  May 1960 ; BRIU 1964, on Sechium edule Sw. ,  Brisbane, October 
1957 ; B R T U  2048 , on Verbena bonariensis L. , Brisbane, Janu ary 1958 ; B RIU 2050, 
on V. hybrida Voss . ,  Brisbane, January 1958 .  
The two mildews kn own to infect cucurbits are Erysiphe cichoracearum sensu 
Salm on and Sphaero theca fuliginea. They are often confused because of their similar 
imperfect forms and because they rarely produce cleistothecia on cucurbits . The name 
S. castagnei has frequently been applied to cucurbit mildews , but Salmon ( 1900) 
pointed out that this was an "aggregate species" which in fact includ ed several distinct 
species amongst which was S . .fuliginea . He did not see any Sphaerotheca on cucurbits 
but only E. cichoracearum. However, Decken bach ( 1 924, 1927) and Blumer (1933) 
recorded both S . .fuliginea and E. cichoracearum on these hosts , and Homma (1937) 
and N our ( 1 959) recorded S. fuliginea. The two species can be distinguished in their 
imperfect states because S. fuliginea 1 aclcs appressoria (Blumer, 1 933), has wel l ­
developed fibro sin bodies,  and produces forked germ tubes (Hirata, 1955), whil st 
E. cichoracearum has distinct, unlobed appressoria, lacks well-d eveloped fi bro sin 
bodies (Salmon, 1 900) , and produces unforked germ tubes (Hirata,  1955). Bl umer 
reported that well-developed fi brosin bodies may s ometimes be missing from Sphaero­
theca spp. , but even if this happens with S. .fuliginea the species is still distin gui shable 
from E. cichoracearum by its appressoria and germ tubes . 
Bailey's  ( 19 13) record of S. castagnei on Queensland cucurbits was possibly 
b ased on a coll ection of S. jutiginea cleistothecia. The record of Queensland cucurbit 
mildew as " O idium sp. (Erysiphe cichoracearum)", (Anon . , 1957) appears to be 
incorrect (Clare, 1958) .  Cucurbit mildews from New South Wales and South Au str alia 
have als o  been examined , and in each case they have been the imperfect form of 
S. fuliginea. It seems pro bable that cucurbits are n ot attacked by E. c ichoracearum 
in Australia. 
No record of the perfect state of a mildew on Phaseolus lathyroides has been 
located , but S . .fuliginea has been recorded on P. vulgaris (Tai & Wei ,  1932) and on 
other Phaseolus spp. (Homma, 1937) .  Johnson ( 1 96 1 )  in Queensland has observed 
the spread of cucumber mildew to bean crop� in the field and has verified experi­
mentally that mildew from beans is capable of infecting cucumbers . 
I h ave previously (Clare, 1958) pointed out th at the mild ews on Verbena spp. 
in Queensland are morphologically indistinguishable from the mildew on cucurbits 
but at that time I was u naware of Hirata' s finding that the forked germ tubes of 
S . .fuliginea are distinctive (Hirata, 1955) .  Since then T have found that the mildews 
on V. bonariensis and V. hybrida have these distinctive structures.  
S .  fuliginea has previously been record ed on Calendula  (Salm o n ,  
1900 ; Blumer, 1933 ; Moore, 1952) .  N o  previous record o f  a mildew o n  this host 
in Q u eensland has been located. 
Mildews on Euph orbia hirta and Ilypochoeris micro cepha/a have previously 
(Clare, 1958) been recorded, and their simil arity to S. fuliginea noted , but as yet I 
have not determined whether they prod uce the distinctive forked germ tubes of that 
species .  
S.  fuliginea h a s  been recorded on some Physalis spp . (Salmon , l900 ; Blumer, 
1933) but not on P. minima. No previous record of a mi ld ew on Angelonia salicariifolia 
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has been located. The mildews on these hosts in  Queensland resemble S .  fuliginea, 
but as yet 1 have not d etermined whether they produce forked germ tubes . 
( 1 1 )  Sphaero theca humuli (DC.) Burr. in Bull. Il. State Lab. Nat. Hist. ( 1 887) 
2 :  400 ; Salmon ( 1 900), p. 47. 
Figure 1 6  
Mycelium on petioles ; cleistothecia gregarious,  globose, 80- 1 1 0  fL diameter ; 
wall cells 1 0-20 fL ;  appendages numerous , intertwined, brown throughout or hyaline 
at the tips ; asci solitary, sub-globose, sessile, thick-walled, 50-80 x 40-50 fL ;  asco­
spores, eight per ascus, ovate to ellipsoid, 1 7-23 x 1 3-20 fL· Cleistothecia collected in 
August . 
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Fro. 1 6. Sphaerotheca humu!i on Carica papaya. A. Clcistothecium. B. Wall cells .  C. Asci and 
ascospores. 
Specimen : BRJ U 2064 on Carica papaya L. , J. H. S imm onds, Camp Mountain, 
Qld . ,  August 1 928.  
Mr. J. H .  Simm onds of the Qu eensland Department of Agriculture and Stock 
kindly made availabl e  portion of his collection of this material . It m atches quite well 
the description of S. humuli given by Salmon , except that the asci are n arrower than 
those recorded by him (50--72 fL diameter) . This narrowness may po ssibly be a 
manifestation of immaturity. 
Sphaero theca has not been recorded on C. papaya other than in Queensland, 
although O idium has been recorded in a number of countries including Brazil (Viegas, 
1 944) and India (Chiddarwar, 1 9 5 5).  
( 1 1 a) Sphaerotheca humuli 
Stat. conid. 
Figure 1 7  
Mycelium o n  leaves and petioles ; appressoria few and unlobed ; conid iophores 
cyl indrical, unbranched ,  very variable in length, 1 7-56 x 1 0- 1 3 p. ;  conidia ellipsoid, 
27-3 5 x 1 6-22 p., borne in chains , well-developed fibrosin bodies present . 
Specimens: BRIU 2062, on Carica p apaya L. , K. Korboot, Brisbane, July 1 9 5 8 ; 
BRIU 2065, on C. papaya, N. Kruger, Ormiston, Qld . ,  May 1958 ; BRIU 2063 on 
C. papaya, R. F. Langdon, Brisbane, July 1 959.  
None of the conidial state of Simmonds ' specimen has s urvived and the perfect 
state of papaw mildew has not been coll ected again since 1 928.  The epiphytic mildew 
which currently attacks papaws in Queens land is probably, although not certainly , 
S. humuli. 
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FrG. 1 7.- 0idium sp . (Sphaerotheca humuli ?) on Carica papaya. A. Conidia. B and C. Conidio­
phores and conidia. D. Apprcssorium. E. lntercalary conidiophore ? 
An Oidiopsis was also found infecting C. papaya in Queensland . lt is distinct 
from the Oidium and is discussed above in section A ( 1 ) .  
( 1 2) Sphaerotheca pannosa (Wallr.) Lev. in Ann. Sci. Nat. (III) ( 1 8 6 1) 15 : 1 38 ; 
Salmon (1 900) , p. 65 ; B l umer ( 1 933) ,  p. 90. 
Stat . conid. 
Figure 1 8  
On leaves,  petioles , stems, an d flowers ; old mycel ium o n  leaves grey, s atiny 
pannose mycelium som etimes produced on s tems ; appressoria unlobed ; well­
d eveloped fi brosin b odies present ; conidia borne i n  chains ,  in creasing in maturity 
towards the top of each chain, mature con id ia 22 3 1 x 1 3 1 9  fL ;  conidiophores erect, 
cylindrical , 32-55 x 6-10 fL. 
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FIG. 1 8 . 0idium sp .  (Sphaerotheca pamwsa) on Rosa sp. A. Appressoria. ll. Conidiophore and 
conidia. C. Conidia. D. Haustoria. 
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Specimen : B R I U  2047 on Rosa s p .  (cult .) ,  Brisbane, January 1 9 5 8 .  
Roses a r e  subj ect to infection b y  two mildews , Sphaero theca pannosa and 
S. humuli. The former is the more commo n in Europe and Asia, and the latter the more 
common in America.  The two speci es are very similar in th e imperfect state, but 
Salmon and Blumer both indicate that the two can be distinguis hed because S. pannosa 
prod uces patches of satiny, pann ose secondary mycel ium which S. humuli does not, 
and the old primary mycelium of S. pannosa is grey to light brown , whilst that of 
S. humuli is dark brown . 
Cleistothecia of .S'. pannosa have been collected in Victoria (Thrower, 1 9 5 1 ) .  
Cooke ( 1 892) recorded S. pannosa cleistothecia from Queensland,  but the fi gure and 
description given by him are unsati sfactory. Because of the notorious in accuracy of 
many of his Australian record s ,  this record of S. pannosa must be regarded as doubtful. 
Many coll ections of mil dew from roses in Queensland l ack pannose mycelium, 
which suggests that S. humuli as well as S. pannosa m ay be present. This would not 
be surprising si nce roses have been imported into Au stralia from both Eu rope and 
America. 
( 1 3) Uncinula australiana McAlpine in J. L inn. Soc.  N. S. W. ( 1 899) 24 : 302 ; 
Salmon ( 1 900) , p . 1 1 8 .  
Figure 1 9  
Amphigenous ; mycel ium persi sten t ;  growing tips often markedly tlexuous ; 
appressoria distinctly lobed ; haustoria s ub-globose ; conidiophores erect, cylindrical , 
2 1 -42 x 6-9 fL ;  conidia borne singly or in short chains,  without well-developed 
fibrosi n bodies, ellipsoid to cl avate, 25-45 x 1 3- - 1 7 fL ;  cleistothecia gregarious, glo bose 
or depressed-glo bose, 9 5- 1 3 5  fL diameter ; wall cells 9-J 5 fL; appendages 1 0-20 in 
num ber, uni- or biseptate, brown bel ow the septa and hyal ine above, apices circinate, 
length abo ut the same as diameter of the cleistothecia ; no asci o r ascospores observed. 
Cleistothecia present between March and May. 
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FIG . 1 9 . Uncin ula australiana on Lagerstroernia indica. A. Cleistothecium. B. Wall cells.  
C. Conidiophore and conidium . D. Conidia. E. Appressoria. F. Flexuous hyphae . G. Haustoria. 
,'-;pecimens: BRI U  1 945,  o n  Lagerstroemia indica L. , Brisb ane, J anuary 1 9 58 ; BRIU 
1 945, on L. indica, Brisbane, March 1 9 58 .  
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McAlpine' s description differs from the above in recording uni-s eptate append­
ages for the species .  The Queensl and specimens bore u ni- or bis eptate appendages 
o n  the same cleistothecia. 
West ( 1 9 3 3a, 1 9 3 3 b) recorded Phyllactinia co rylea an d a new species Erysiphe 
lagerstroemiae on crepe myrtle in America. Neither of these species resembles 
U. australiana in the perfect state, and P. corylea is disting uis hable from it in the 
imperfect state. West based his new species o n  a collecti on of six clei stothecia which 
closely resemble those of Erysiphe polygoni .  It is possible that they were asco carps of 
E. polygoni accidently deposited on U. australiana mycelium . 
( 1 4) Uncinula necator (Schwein .)  Burr. apud Ellis & Everhart in N. A m. Pyrenom . 
( 1 892) , p. 1 5 ;  Arnaud ( 1 92 1 ) , p. 1 00. 
Stat. crmid. 
Figure 20 
Amphigenou s and on fruit and stems ; appressoria l obed ; co nidiophores erect , 
usually bent or distinct l y  gen icu late, 26-50 x 3-10 fL ;  conidia borne singly or in short 
chain s , mature conidia 23-36 x 10-20 fL,  d istinct fro m  underlyin g immature con idia ; 
no well- developed fibrosin bodies ; appressoria not formed at bases of germ tubes .  
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Fro. 20. 0idium sp. (Uncinula necator) on Vitis vinifera. A. Conidia . n. Geniculate conidiophore. 
C. and E. Bent conidiophores . D. Geniculate conidiophore arising d irectly from germinat ing 
conidium. F. Conidiophore without basal septum. G .  Appressoria. 
Specimen : BRIU 1 946,  on Vitis vin(fera L. , Brisbane, April 1 9 58 .  
The only  mil dew which has  been reported on grape is lJ. necato r, which has 
distinctive conidiophores and dimensions matching those given above (Arnaud ,  1 92 1 ). 
( 1 5) Oidium sp. 
Figure 2 1 
On leaves , stems, and flowers ; hyphae smooth-walled ; appressoria lobed ; well­
developed fibrosin bodies absent ; conidia borne singly or in short chains,  mature 
conidia 30-50 x 1 0-20 fL, distinct from underlyin g immature conidia, 1 -5 cells between 
conidia and conidiophores ; conidiophores erect, cylindrical, 1 3-34 x 6 --7 fL· 
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Fro. 21 . 0idium sp. on Rapistrum rugosum. A. Conidia . B-E. Conid iophores and conidia. 
F. Appressoria . 
Specimen : BRIU 1 9 5 8 ,  on Rapistrum rugosum (L.) All . ,  Brisbane, J uly 1 9 5 8 .  
No previous record of a mildew in the perfect state on R. rugosum has been 
located . The specimen collected resembles the Queensland mildew on Hydrangea 
(Microsphaera polonica), but it is not po ssi ble to say whether the two arc identical 
nor is it possible to suggest an identity for the Rapistrum mildew. 
( 1 6) Oidium sp. 
Figure 22 
On leaves, stems, and flowers ; hyphae smooth-wall ed ; appressoria lobed ; well­
d eveloped fi brosin bod ies absent ; conidia borne singly or in short chains , mature 
conidia 3 1 48 x 1 4- 1 9  f-L, distinct from underlying immature conidi a ;  conid iophores 
erect, cylindrical , two to three cells between conidiophores and mature conidia, 
conidiophores 23-47 x 5--8 f-L· 
A 
D 
Fro. 22. 0idium sp. on Fwnaria officina/is. A. Appressoria. B. Co nid iophores and conidia. 
C. Conid ia . D. Haustorium. 
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Specimen : B RIU 1 9 53 ,  on ]"umaria officina/is L. , Redland Bay, Qld . ,  January 1 958 .  
No record of a mildew on Fumaria has been located. Altho ugh it resembles 
Uncinula australiana most closely in form and dimensions and it occurs d uring the 
same period of spring and summer, it is not possible to say whether this is the true 
identity of the local Fumaria mildew. 
AC K N OWL E D G EM E N TS 
I wish to express my thank s to Professor D. A. Herbert and Dr. N. T. Flentje  
for valuable advice a n d  for the use of their departments ' facilities ; t o  Dr. R. F .  
Langdon who has supervised this proj ect and has given generously o f  his assistance, 
encouragement, and ad vice ; to Dr . .l .  H. Warcup and Dr. P. H. B. Talb ot for val uabl e 
discussions and advice ; and to Mr. D. Campbell and Miss H. Stretton for technical 
assistance. 
H OST I N D E X  
Angelonia salicari(folia Humb. 
Oidium sp. (Sphaerotheca fuliginea) 
Aster no vi-belgii x A .  novae-angliae L. 
Oidium sp. (E'rysiphe cichoracearum) 
Aster subulatus Michx. 
Oidium s p .  (E. cichoracearum) 
Calendula officina/is L. 
Oidium sp. (S. fuliginea) . .  
Capsicum fr utescens L. 
Oidiopsis taw·ica (Leveillula taurica) 
Carica papaya L. 
0. taurica (L. taurica) 
Sphaerotheca humuli 
Cestrum parqui L' Herit. 
Oidium sp. (E. cichoracearum) 
Crotalaria incana L. 
Oidiopsis taurica (L. taurica) 
Cucumis melo L. (rockmel on) 
Oidium sp.  (S. fuliginea) . .  
Cuc umis sativus L. (cucumber) 
Oidium sp. (S. fuliginea) . .  
Cucurbita maxima Duch. (pumpkin and Hubbard squash) 
Oidium sp. (S. fuliginea) . .  
Cucurbita pepo L. (summer squash) 
Oidium sp. (S. fuliginea) . .  
Dahlia pinnata Cav. 
Oidium sp .  (E. cichoracearum) 
Euphorbia hirta L. 
Oidium sp.  (S. fuliginea) 
Fumaria oficina/is L. 
Oidium sp. 
Helianthus annuus L. 
Oidium sp . (E. cichoracearum) 
Hordeum vulgare L. 
Erysiphe graminis . .  
Hydrangea macrophylla (Thunb. ) Ser. 
Oidium sp. (Microsphaera polonica) 
Hypochoeris microcephala (Sch. Bip .)  Cabrera var . albiflora 
Oidium sp.  (S. fuliginea) . .  
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htdigofera spicata Forsk. 
Oidium sp. (E. polygoni) 
Lagerstroemia indica L. 
Uncinula australiana 
Lathyrus odorat us L. 
Oidium sp. (E. polygoni) . . 
Malus sylvestris (L.) Mill. 
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Oidium sp. (Podosphaera leucotricha) 
Oxalis corniculata L. 
Oidium sp. (M. russellii) . .  
Phaseolus lathyroides L. 
Oidium sp.  (S. fuliginea) 
Phaseolus vulgaris L. 
Oidium sp . (S. (uliginea) 
Physalis minima L. 
Oidium sp . (S. (uliginea) 
Pisum sativum L. 
Oidium sp . (E. polygoni) 
Prunus persica (L.) Batsch. 
Oidium sp. (P. tridactyla) 
Q uercus p ubescens Willd . 
Oidium s p .  (M. alphito;des) 
Q uercus sp. 
Oidium sp. (M. alphitoides) 
Ranunculus asiaticus L. 
Erysiphe cichoracearum 
Oidium sp . (E. polygoni) 
Rapistrum rugosum (L.) AU. 
Oidium sp. 
Rhododendron indicum Sweet (Azalea indica L.) 
Microsphaera alni 
Rosa sp .  (cult.) 
Oidium sp. (S. pannosa) 
Sechium edule Sw. 
Oidium sp. (S. fuliginea) 
Tropaeolum majus L. 
Oidiopsis taurica (L. taurica) 
Verbena bonariensis L. 
Oidium sp . (S. jidiginea) 
Verbena hybrida Voss .  
Oidium sp . (S .  fuliginea) 
Vicia monantha Retz. 
Oidium sp. (E. polygoni) 
Vitis vin!fera L. 
Oidium sp. ( U. necator) 
Zinnia elegans J acq . 
Oidium sp. (E. cichoracearum) 
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